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CO ( 54 > Title: POLYMORPHISMS IN THE HUMAN CYP2D6 GENE PROMOTER REGION AND THEIR USE IN DIAGNOSTIC 

^ AND THERAPEUTIC APPLICATIONS 
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^ (57) Abstract: Provided are polynucleotides of molecular variant promoters of the CYP2D6 gene which, for example, are associated 
wiln abnormal drug response or individual predisposition to several common diseases and disorders caused by drug under- or over- 
metabolizaiion, and vectors comprising such polynucleotides. Furthermore, methods of diagnosing the status of disorders related 
O to intermediate metabolization of drugs are described. In addition, kits comprising oligonucleotides hybridizing to the CYP2D6 
^ promoter and/or being capable of being extended into this region useful for diagnosing subjects that are ultrarapid or intermediate 
meiabolizer of drugs are provided. 
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Titi P of the invention 

— — i 

Polymorphisms in the human CYP2D6 gene promoter region and their use in 
diagnostic and therapeutic applications 

t 

i 

Field of the invention 

i ■ 

t 

The present invention relates generally to means and methods of diagnosing and 
treating the phenotypic spectrum as well as the overlapping clinical characteristics 
with several forms of inherited abnormal expression and/or function of the 
cytochrome P-450 (CYP)2D6 gene. In particular, the present invention relates to 
polynucleotides of molecular variant promoters of the CYP2D6 gene which, for 
example, are associated with abnormal drug response or individual predisposition to 
several common diseases and disorders caused by drug under- or 
overmetabolization, and to vectors comprising such polynucleotides. Furthermore, 
the present invention relates to host cells comprising such polynucleotides or 
vectors. Moreover, the present invention relates to methods for identifying and 
obtaining drug candidates for therapy of disorders related to the malfunction of the 
CYP2D6 gene as well as to methods of diagnosing the status of such disorders. The 
present invention furthermore provides kits comprising oligonucleotides hybridizing 
to the CYP2D6 promoter and/or being capable of being extended into this region 
useful for diagnosing subjects that are for example ultrarapid or intermediate 
metabolizer of drugs. 

Several documents are cited throughout the text of this specification. Each of the 
documents cited herein (including any manufacturer's specifications, instructions, 
etc.) are hereby incorporated herein by reference; however, there is no admission 
that any document cited is indeed prior art as to the present invention. 
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Background of the invention 

Cytochrome P450 CYP2D6 belongs to the CYP2 family of P450s and is the only 
functionally active isozyme of the CYP2D subfamily in humans. It is involved in the 
metabolism of up to 25% of all therapeutically used drugs (Hardman et al, 1995). 
The gene encoding its synthesis is located in the CYP2D locus at q13.1 on the long 
arm of chromosome 22 (Eichelbaum et al., 1987). It is part of a gene cluster 
containing also two pseudogenes CYP2D7P and CYP2D8P (Kimura et al., 1989). 
Like other members of the human CYP2 gene family, the QYP2D genes consist of 9 
exons and 8 introns. The enzyme exhibits a common genetic polymorphism (Meyer 
and Zanger, 1997). In fa* it was the first cytochrome ,P450 enzyme for which a 
genetic polymorphism was demonstrated which was ' named the 
debrisoquine/sparteine polymorphism based on the two substrates involved in its 
discovery (Mahgoub et al., 1977; Eichelbaum et al., 1979). Depending on the 
metabolic handling of these two probe drugs, between 5 and 10 % of subjects of 
European populations have a severely impaired capacity to form the major 
metabolites 4-hydroxydebrisoquine and 2-dehydrosparteine. These subjects were 
designated as poor metabolizers (PM), the remainder of the population being so- 
called extensive metabolizers (EM). The trait 'poor metabolism' is inherited in an 
autosomal recessive fashion, i.e. PMs are carriers of two non-functional alleles. The 
molecular basis of this polymorphism has been extensively investigated and more 
than 30 functional and non-functional alleles have been described which allow to 
predict the PM phenotype in Caucasians with an estimated 99% reliability. (Daly et 
al - 1996 and CYP Allele Nomenclature Web-Site: 
http://www. imm.ki.se/CYPalleles/cYp2d6.htm ). 

Over 50-fold variability in CYP2D6 activity exists among extensive metabolizers 
(genetically carriers of at least one functional allele) which has led to the designation 
of the most rapid "extensive" phenotype as "ultrarapid" (UM) and the slowest as 
"intermediate" metabolizer (IM). There is evidence in the literature that these sub- 
phenotypes are clinically relevant. Individuals with the UM phenotype are at risk to 
experience therapeutic failure due to abnormally fast clearance of the drug whereas 
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• cw to develop adverse side effects and 
IMs may be comparable to PMs in their risk to deve 

toxicitV - , ,m honotvoe was provided by the discovery of the 

A m o,ecu,ar explanation for the ^^^^^ to a fraction of UMs 
CYP2D6 gene duplication, which ^ ^ cyp2D6 aUe , e s previously 

(Johansson et a!.. 1993; Dahl et a. & ^ ^ in |nrflvWual8 

.escribed result in lower enzyme c and ^ ^ Broly and 

not carrying a normal * *^ . ^ & ^ ^ , % , n t , e 

, Meyer, 1993; MO: Yokota et al., 1993) ^ lrfWB tt« genotypes 

Caucasian population and on^^o^ ^ ^ ^ ^ ^ ^ 
, involving these two alleles (,.e u .. unin formative" genotypes, i.e. 

et a,., 1998). 80% of the IMs have here o e ^ ^ 

genotypeS that are also ^ „ whether the lM su b- 

,. lhev ex ist can have effects on drug 
„ is clear that naturally occurring mutation , ^ ^ hQW 

mention and eHicacy o, . erap e ^ ^ posifens in the 

many of such variations exist, ana wi 

human CYP2D6 genes. , lan nosing and treating a variety of forms of 

Accordingly, means and methods for diagnosing ^ ^ resui( )fom 
individual drug in.olerabi.ity and with chemo.herapeutic treatment 

CVP^P-*^^ av a^le b ut are nevertheiess highly 

of diseases was hitherto noi 

desirable. 

, the present invention is to comply with the needs 
Thus, the technical problem of the presen 

described above. arhieve d by providing the embodiments 

Tne solution to this technical problem « ach.eved by 
characterized in the claims. 
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The present invention is based on the finding of novel, so far unknown variations in 
the nucleotide sequences of the CYP2D6 gene promoter and the population 
distribution of these alleles. Based upon the knowledge of these novel sequences 
diagnostic tests and reagents for such tests were designed for the specific detection 
and genotyping of CYP2D6 promoter alleles in humans, including homozygous as 
well as heterozygous, frequent as well as rare alleles of the CYP2D6 promoter. The 
determination of the CYP2D6 promoter allele status of humans with such tests is 
useful for the optimization of therapies with the numerous substrates of CYP2D6. 
In a first embodiment, the invention provides polynucleotides of molecular variant 
CYP2D6 gene promoter and embodiments related thereto such as vectors and host 
cells transferred therewith. 

i 

In yet another embodiment, the invention provides methods for therapy of disorders 
related to acquired drug hypo- or hypersensitivity as well as methods of diagnosing 
the status of such disorders. 

In a further embodiment, the invention provides kits comprising the above-described 
polynucleotides or vectors containing the same. 

The novel variant forms of CYP2D6 gene according to the invention provide the 
potential for the development of a pharmacodynamic profile of drugs for a given 
patient. 

Description of the invention 

The finding and characterization of variations in the CYP2D6 genes, and diagnostic 
tests for the discrimination of different CYP2D6 alleles in human individuals provide 
a very potent tool for improving the therapy of diseases with drugs that are targets of 
the CYP2D6 gene product, and whose metabolization is therefore dependent on 
CYP2D6 activity. The diagnosis of the individual allelic CYP2D6 status permits a 
more focused therapy, e.g., by opening the possibility to apply individual dose 
regimens of drugs. It may also be useful as prognostic tool for therapy outcome. 
Furthermore, diagnostic tests to genotype CYP2D6 will improve therapy with 
established drugs and help to correlate genotypes with drug activity or side effects. 
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to exploit molecular biology and 
Th us. «he' present inven«on provides ^wav ^ ^ ^ 

pharmacological research tor drug exp(e?s|on of me 

detrimental effects which are due to express.on 

CYP2D6 gene. , ' polynucte otide selected from the group 

Accordingly, the invention relates to a poly 

consisting of: • nucleic acid sequence of SEQ 

in NO- 1 wherein at nucieouue h 

lD NU - ' chnwn in Figure 1 V is a G, , 



(b) 



(c) 



promoter as shown .n F.gure er as shown 

posi.ion corresponding to pos.cn , o ^ and 

inFigu(en a, leas, one nucleo.,de dele,O b ^ ^ ^ cYp2D6 

• — 7" Nucleotide is having a, a 

^ZZZZ?^ •«« 01 ,he CYP2D6 promo,or as shown 

in Figure 1, a G. 

. ,.„„ tne (errn -molecular variant" CYP2D6 
,n the context ol the present ,nvent,on t ^ ^ 

promoter, gene or protein or protein by way ot 

or protein differs from the w,ld type CYP2 P Qf ^ 

nucleotide substitutions), addition(s) and/or «"^< ^ exampte in GenbanK, 

CYP2D6 gene including the promoter [accession number 

rmp-V/www.ncbi.nlm.nih.gov/GenbanWGenbankOve 

M33388]). 

h „o" as used herein means that a position is no. only 
The term "correspond^ a nucle o,ides. The position of a given 

determined by the number °[ ^< e ^ ^ which may be deleted, 
nud eo,ide in accordance ^ >™2on* nuc,eo,ide,s) may vary due to 
substituted or comp se ^ ^ wne[e in the p , orn o.or or gene. Thus, under a 

^" "Z^TSl* wi, ,e present invention it is to be 
"corresponding position m 
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understood that nucleotides may. differ in the indicated number but may still have 
similar neighboring nucleotides. Said nucleotides which may be exchanged, deleted 
or comprise additional nucleotides are also comprised by the term "corresponding 
position". Said nucleotides may for instance together with their neighbors form 
sequences which may be involved in the regulation of gene expression, stability of 
the corresponding RNA or RNA editing. 

The term "hybridizing" as used herein refers to polynucleotides which are capable of 
hybridizing to the polynucleotides of the invention or parts thereof which are 
. associated with altered expression of the variant CYP2D6 gene compared to the 
corresponding wild type gene. Thus, said hybridizing polynucleotides are also 
associated with said altered expression of the variant CYP2D6 gene compared to 
the corresponding wild type gene. Therefore, said polynucleotides may be useful as 
probes in Northern or Southern Blot analysis of RNA or DNA preparations, 
respectively, or can be used as oligonucleotide primers in PCR analysis dependent 
on their respective size. Also comprised by the invention are hybridizing 
polynucleotides which are useful for analysing DNA-Protein interactions via, e.g., 
electrophoretic mobility shift analysis (EMSA). Preferably, said hybridizing 
polynucleotides comprise at least 10, more preferably at least 15 nucleotides in 
length while a hybridizing polynucleotide of the present invention to be used as a 
probe preferably comprises at least 100, more preferably at least 200, or most 
preferably at least 500 nucleotides in length. 

It is well known in the art how to perform hybridization experiments with nucleic acid 
molecules, i.e. the person skilled in the art knows what hybridization conditions s/he 
has to use in accordance with the present invention. Such hybridization conditions 
are referred to in standard text books such as Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory (1989) N.Y. Preferred in accordance with 
the present inventions are polynucleotides which are capable of hybridizing to the 
polynucleotides of the invention or parts thereof which are associated with altered 
expression of the variant CYP2D6 gene compared to the corresponding wild type 
gene under stringent hybridization conditions, i.e. which do not cross hybridize to 
unrelated polynucleotides such as polynucleotides that may not alter expression of 
the variant CYP2D6 gene compared to the corresponding wild type gene. 
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thP mode and population distribution of 
ln accordance with the present ,nve »^ ^ ^ been analyzed 
nov e, so fa, unidentified gene,c var,a, ons ,n he CYP g ^ 
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different ,nd.v,duals. It is a well kn , ^ ^ fae 

harb0 r the ««- = « qjsj^ samples a, ,hen used 
purified trqm indmdual blood samples, n ^ a(e 

to, the analysis of .he sequence compos,.,on o, the CYP2D6 9 
pr esen,in .he individual which provided the ^^^^,1 coding 
studies on the CYP.oe polymorph,, were ^ syslematic 

sequence which comprises 9 exons. Th,s work p 

muta.ion analysis of .he. promoter ,eg,on o, -^jene The ^ 
mutations, « ^v tha, are linKed .o altered enzyme c..,y - • ^ 
assumption tha, promoter mufa.ions may affect gene . — 

in higher or lower mBNA levels and thus lead to ^gh ^ fce found 

expressed in liver. Surprisingly. mu,a.,ons ,n .he CYP2D6 pro 

- - associa,ed wi, nr rrtu, 3 : 2 ^ ju— - 

re spec.ive,y Th< , se u n n ^ ^ ^ ^ 

relevant regions of the CYH^ub ge . octa hii"«5hed methods; see the 

foltow ed by automated D»A sequencing w, n ^ ^ ^ 

examples. In particular a subgroup of 10 to 15 g 
phenotypica, -intermediate metabol.e, o £ = ^ p450 
they have severely .mpa.red yet res.dual edjct ^ 

Genotyping based on the currently Known CYP2D6 ^ 
phenotype. In accordance with the present ,nven ^ ^ 
,. 6 kb o, .he CYP2D6 ^flanking sequence and one o, ,hese 

were exclusively associated with the funCona, CYP2D alle, ^ 

*-»r%rtH rvp?D6*2 activity in a Tamuy ^ y 
^-segregated with urinary metab o,ic ratio (MBs, for 

representative population individuate witn the novel variant 

sparteine. ox^was over < — ^ ^ |acking the m ,a,ion 

(•21.-1584C1: MRs= 2.33. N - 1A r 25 o /o in the general 

L CYP2D6 gene has an estimated frequency of 20 A to 
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population and allows to establish a genotype for the identification of over 50% of 
Caucasians with the intermediate metabblizer phenotype. 

One important parameter that had to be considered in the attempt to determine the 
individual CYP2D6 genotype and identify novel CYP2D6 variants by direct DNA- 
sequencing of PCR-products from human blood genomic DNA is the fact that each 
human harbors (usually, with very few abnormal exceptions) two gene copies of 
each autosomal gene (diploidy). Because of that, great care had to be taken in the 
evaluatioh of the sequences to be. able to identify unambiguously not only 
homozygous sequence variations but also heterozygous variations. The details of 
the different steps in the identification and characterization of novel CYP2D6 gene 
polymorphisms (homozygous and heterozygous) are described in the examples 
below. 

The mutations in the CYP2D6 gene detected in accordance with the present 
invention are illustrated in Figure 1 and Table 2, respectively. The methods of the 
mutation analysis followed standard protocols and are described in detail in the 
examples. In general such methods to be used in accordance with the present 
invention for evaluating the phenotypic spectrum as well as the overlapping clinical 
characteristics with other forms of drug metabolization and altered tolerance to 
drugs in patients with mutations in the CYP2D6 gene encompass for example 
haplotype analysis, single-strand conformation polymorphism analysis (SSCA), PCR 
and direct sequencing. On the basis of thorough clinical characterization of many 
patients the phenotypes can then be correlated to these mutations as well as to 
mutations that had been described earlier. As is evident to the person skilled in the 
art this new molecular genetic knowledge can now be used to exactly characterize 
the genotype of the index patient where a given drug takes an unusual effect and of 
his family. 

Over the past 20 years, genetic heterogeneity has been increasingly recognized as 
a significant source of variation in drug response. Many scientific communications 
(Meyer and Zanger, 1997; West et al., 1997) have clearly shown that some drugs 
work better or may even be highly toxic in some patients than in others and that 
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,hese variations in pa.ien.'s responds ,o drugs can b e reiated ,o mo,ecu,ar 
This ^harmacogenomio- concept spots corre,a,ions between responses ,o dr gs 
a nd genetic profiles C patient's (Marsha,,, ,997a and ,997 b ). in ,h,s con e o 
popuLon variability with regard to drug therapy, pharmacogenom,cs has been 
proposed as a tool use.u, In the identification and selection o, patients wbrch can 
ond ,o a particular drug without side effects. This identification/selep,™ be 
ba sed upon l,ecu,ar diagnosis of genetic polymorphisms by genotyp.ng ONA rom 
.oocytes in the b,ood o, patient. For the providers o, health care, such as he,, h 
' Lntenance organizations in the US and government pubiic heaith se„ ces n 
many European countries, this pharmaccgenomics approach can represent a way 
ot both imping health care and reducing overheads because there ,s a large cos, 
,o unnecessary therapies, ineffective drugs and drugs with side effects. 

,„ a preferred embodiment, the present invention' relates to PO'vn-.eotides o, 
-molecular variant CYP2D6 gene promoters, wherein the 
addition and/o, substitution resui, in altered expression of the vanan, CYP2D6 gene 
compared to the corresponding wild type gene. 

The polynucleotide of the invention may be, e.g., DNA, genomic DNA or 
lynthetically produced DNA or a recombinant* produced chimeric nucle.c acd 
Ilecule comprising any o, those polynucieotides either aione or in c— ■ 
Preferabiy said polynucleotide is par. o, a vector, particularly plasm.ds, cosmds 
Lses and bacteriophages used conventionally in genetic eng.neenn , 
comprise a polynucleotide o, the invention. Such vectors may compose furtne 
genes such as marKe, genes which allow for the selection o, said vector , 
Ltable host ce„ and under suitable conditions. Methods which « ^ - , 
those sKilled in the art can be used to construe, recomb,nan, 
example ,he .echniques described in SambrooK, Molecular Con.ng A Laborato^ 
Manu a c" Spring Harbor Laboratory (,989, N.Y. and Ausube,, Current Protoco, 
in Mo,ecu,ar Biology, Green Publishing Associates and Wiley '-"^ 
.1994) The presen, invention furthermore reia.es to hos, cells transformed w,«h a 
polynucleotide or vector of the invention. Said hos, ce„ may be a prokaryofc or 
eukaryotic cell. 
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With the variant CYP2D6 polynucleotides and vectors of the invention, it is now 
possible to study in vivo and in vitro the efficiency of drugs in relation to particular 
mutations in the CYP2D6 gene of a patient and the affected phenotype. Thus, a 
particular object of the present invention concerns drug/pro-drug , selection and 
formulation of pharmaceutical compositions for the treatment of diseases which are 
amenable to chemotherapy .taking into account the polymorphism of the variant form 
< of the CYP2D6 gene promoter that cosegregates with the affected phenotype of the 
patient to be treated. This allows the safe and economic application of drugs which 
for example were hitherto considered not appropriate for therapy of, e.g., cancer 
due to either their side effects in some patients and/or their unreliable pharmalogical 
profile with respect to the same or different phenotype(s) of the disease. The means 
and methods described herein can be used, for example, to improve dosing 
recommendations and allows the prescriber to anticipate necessary dose 
adjustments depending on the considered patient group. 

Accordingly, in a further important embodiment the present invention relates to a 
method of diagnosing a disorder related to reduced or enhanced capacity for 
clearance of CYP2D6 substrates or susceptibility to such a disorder comprising 
determining the presence of a mutation in the promoter of the CYP2D6 gene in a 
sample from a subject. 

In accordance with this embodiment of the present invention, the method of testing 
the status of a disorder or susceptibility to such a disorder can be effected by using 
a polynucleotide or a nucleic acid molecule of the invention, e.g., in the form of a 
Southern blot or in situ analysis. Said nucleic acid sequence may hybridize to the 
promoter or a coding region of the CYP2D6 gene or to a non-coding region, e.g., 
intron and should be capable of being extended into the CYP2D6 promoter region. 
Additionally, said testing can be done in conjunction with an actual blocking, e.g., of 
the transcription of the gene and thus is expected to have therapeutic relevance. 
Furthermore, a primer or oligonucleotide can also be used for hybridizing to one of 
the above-mentioned CYP2D6 genes. The nucleic acids used for hybridization can, 
of course, be conveniently labeled by incorporating or attaching ! e.g., a radioactive 
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o, - — Such a» — , the - The * of nucleic 

Additionally, the presence oivu encompassing 

primers preferably occurs a, stringent ^ 2 - c ' ^ ^ 

hybridization conditions" is we.i known ,n the art,, see, tor exa p 
-LlecuW Coning, A Moratory ^T^Z^*.' — - 
«-»■ ^ - DNA obtained 

Higgins eds., .RL Press, O* £ 1985^ ^ ^ be 

fr om the subject may be sequenced romoler . Tne present 

characteristic fingerprints of mutat.ons ,n the C ™6 ^ 
invention further comprises methods where.n su c >. h be ampVlfjed 
by RFLPs o, DNA obtained from the subiect, y *^^ J , he 

used to determ.ne rts presence, by oligo nucleotide probes 

pattern o, a contro, and variant sequence , * an a ray ^ ^ — 
^mobilised on a so.id support, as described ,n US . ^ 
may a ,so be used as a means of detecting the - 

gel eiectrophoresis (DOGE). conformational changes created by DNA 

anaiysis in ge, matrices ^Jl'ZZ^ — " — * 
sequence variation as alterations P ieslric ,ion endonuclease 

poiymorphism creates or destroys a reckon ^ „ ^ ^ ^ 

(restriction fragment length polymorph^, RFLP)^ ^ ^ 

endonuciease, and the products s,ze ™ a,ed or capillary 

fra9 men, was digested. Fractionation . performed by 
eiectrophoresis, particularly acrylamide or agarose gels. 
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Further modifications' of the above-mentioned embodiment of the' invention can be 
easily devised by the person skilled in the art, without any undue experimentation 
from this disclosure; see, e.g., the examples. In a preferred embodiment of the 
present invention, the above described method? comprise PCR, ligase chain 
reaction, restriction digestion, direct sequencing, nucleic acid amplification 
techniques or hybridization techniques. Diagnostic screening may be performed for 
polymorphisms that are genetically linked to a phenotypic variant in CYP2D6 activity 
or expression, particularly through the use of microsatellite markers or single 
nucleotide polymorphisms (SNP). The microsatellite or SNP polymorphism itself 
may not phenotypically expressed, but is linked to sequences that result in altered 
activity or expression. Two polymorphic variants may be in linkage disequilibrium, 
i.e. where alleles show non-random associations between gene,s even though 
individual loci are in Hardy-Weinberg equilibrium. Linkage analysis may be 
performed alone, or in combination with direct detection of phenotypically evident 
polymorphisms. The use of microsatellite markers for genotyping is well 
documented. For examples, see Mansfield et al., Genomics 24,(1994), 225-233; 
and Ziegle et al., Genomics 14 (1992), 1026-1031. The use of SNPs for genotyping 
is illustrated in Golevieva, Am, J. Hum. Genet. 59 (1996), 570-578; and in Underhill 
al., Proc. Natl. Acad. Sci. USA 93 

(1996), 196-200. 

In a preferred embodiment of the present invention the substrate for which reduced 
or enhanced clearance is observed is selected from the group consisting of 
antiarrhythmics, beta adrenergic receptor antagonists, tricyclic antidepressants, 
selective serotonin reuptake inhibitors (SSRI), neuroleptics, opiates, anticancer 
agents, amphetamines. In a further embodiment of the above-described method, a 
further step comprising administering to the subject a medicament to abolish or 
alleviate said disorder in accordance with all applications of the method of the 
invention allows treatment of a given disease before the onset of clinical symptoms 
due to the phenotype response caused by the CYP2D6 gene. In a preferred 
embodiment of the method of the invention said medicament are chemotherapeutic 
agents such as described above. 
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i^ QC tn a method for the preparation of a 
furthermore, the P.esen, invention ^ ^ e above . desc r,bed methods; 
pnarrhaceutical composition ^l ble for therap eu,ic application 

and formulating a drug or pro-drug ,n the form su 

and preventing or ^^^^^Z are metaled 
of the invention. Drugs or pro-drugs after their » 

in order to he eiiminated either by excretion ^ 44 , 459 , 
or inactive metahoiites (Meyer. J. Pharmacol. »^ J 

, Th us, rather than using ^^ZZT.ZZ*** — 

accordance with the methods of the present 
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a «t me oresent invention relates to a primer or 
Hence, in a still further embodime ,h^ pre en ^ ^ ^ 

probe consisting of an oligonucleotide as defined * 

insisting of means ^^^^^Z further nucleotide 
for the primer or probe of the invenuu 

• , h » TYP2D6 qene immediately adfacent at its 5 and/or o 
sequences of the CYP2D6 ge mole cules. histidin flags, 

However, other pieties such as b^ ; ^ do 
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sequences derived from the CYP2D6 gene wherein these additional nucleotide 
sequences' are interspersed with moieties other than nucleic acids or wherein the 
intervening nucleic acid does not correspond to nucleotide sequences of the 
CYP2D6 gene. Furthermore, it is evident to the person skilled in the art that the 
oligonucleotide can be modified, for, example, by thio-phosphate-backbones and/or 
base analogs well known in the art (Flanagan, Proc. Natl. Acad. Sci. USA 96 (1999), 
3513-8; Witters, Breast Cancer Res. Treat. 53 (1999), 41-50; Hawley, Antisense 
Nucleic Acid Drug Dev. 9 (1999), 61-9; Peng Ho, Brain Res. Mol. Brain Res. 62 
(1998), 1-11; Spiller, Antisense Nucleic Acid Drug Dev. 8 (1998), 281-93; Zhang, J. 
Pharmacol. Exp. Ther. 278 (1996), 971-9; Shoji, Antimicrob. Agents Chemother. 40 
(1996), 1670-5; Crooke, J. Pharmacol.' Exp. Ther. 277 (1996), 923-37). In one 
embodiment of the invention, an array. of oligonucleotides are provided, where 
discrete positions on the array are complementary to one or more of the provided 
polymorphic sequences, e.g. oligonucleotides of at least 12 nt. frequently 20 nt. or 
larger, and including the sequence flanking the polymorphic position. Such an array 
may comprise a series of oligonucleotides, each of which can specifically hybridize 
to a different polymorphism. For examples of arrays, see Hacia et a!., Nature 
Genetics 14 (1996), 441-447; Lockhart et al., Nature Biotechnol. 14 (1996), 
1675-1680; and De Risi et al., Nature Genetics 14 (1996), 457-460. 

Thanks to the present invention the particular drug selection, dosage regimen and 
corresponding patients to be treated can be determined in accordance with the 
present invention. The dosing recommendations will be indicated in product labeling 
by allowing the prescriber to anticipate dose adjustments depending on the 
considered patient group, with information that avoids prescribing the wrong drug to 
the wrong patients at the wrong dose. 

Furthermore, the present invention relates to a kit comprising any one of the afore- 
described polynucleotides, vectors or probes and optionally suitable means for 
detection and instructions for carrying out a method of the invention. 
The kit of the invention may contain further ingredients such as selection markers 
and components for selective media suitable for the generation of transgenic cells. 
The kit of the invention may advantageously be used for carrying out a method of 
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the invention and ecu* be. inter alia, empioyed in a <* -J*-* 

the gnostic fieid as research ^J^^t^.--- units, 
packaged individually in vials or in " ""^^ which are Known «o 

Manufacture of the kit follows preferably standard procedu s 

the person skilied in the art. The ki, or ^^^^»*«e 

described herein before and in the examples. 

' ============= 

of a disorder diagnosed by the method described hereinbefore. 

... . =r» rii^losed or are obvious from and encompassed 
These and other embod,men, s are d,sc o ed or ^ 

by the description and examp e of e ^ be emp|oyed in 

concerning any one o. the methods, uses ^ 

accordance with the ^^^^LL -M— " -y be 

for example electronic devices. For example ^ 

otilized which is available on In erne • .g^ ^ 

M ,p : ,,„ww.ncb,nlm.nih.gov/PubMed/med ne^. Furthe ^ 

.^w a c htt D //www.ncbi.nlm.nih.gov/, huh." 
addresses, such as nup.//ww 

h,,p://www,m,c W bio,o g y/^ 

person ski„ed in the art and can also be obta.ned us.ng, e^g h« < J 

L overview o, patent information in biotechnology and a survey * °* ^ 

of paten, information useful for retrospective search.ng and for 

given in Berks, TIBTECH 12 (1994), 352-364. 

T he methods, use and Kits o, the invention can ^^^^ 
treatment o, a„ Kinds o, diseases hitherto unknown as be.ng e ated o P 
. on variant CYP2D6 gene promoters. The compos.on . m. * 
present invention may be desirably employed n human., alt 9 
is also encompassed by the methods and uses descnbed here.n. 
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Brief description of the figures 

Figure 1 : Sequence of the CYP2D6 Promoter region , location of primers and 
mutations. Forward (==>)- and reverse (<==) primers underlined. 
Numbering according to new numbering system with the A of the 
initiation codon +1 and the base 5' of the ATG being -1 (CYP allele 
nomenclature . web-site http://www.imm.ki.se/CYPalleles). ' 5'- 
untranslated region bold (according to Kimura et al., 1989). Mutations 
in bold. IUPAC nomenclature rules: 
K = G orT 
Y = CorT 
R = A orG 
S = C orG 



Figure 2: CYP2D6 phenotype and genotype analysis in a family. 

A: Pedigree of a family analyzed for CYP2D6 phenotypes, genotypes 
and the CYP2D6*2 sequence at position -1584 bp. 
B: Direct sequencing of genomic PCR fragments of the CYP2D6 5'- 
flanking region. The paternal and maternal *2-alleles (see part A) were 
specifically amplified and sequenced around the mutation at -1584 bp. 

Figure 3: CYP2D6 phenotype and genotype analysis in Caucasian populations. 

A: Distribution of the sparteine metabolic ratio MR S in a previously 
characterized representative population (N = 195, Griese et al., 1998). 
UM, ultrarapid metabolizer (range: MR S < 0.2); EM, extensive 
metabolizer (range: MR S < 1.2); IM, intermediate metabolizer (range: 
1.2 < MR S < 20); PM, poor metabolizer (range: MR S > 20). 
B: MR S Distribution for all 39 individuals of the population shown in A 
who had the genotype CYP2D6*2/*0. Hatched bars correspond to 
individuals with variant allele CYP2D6*2[-1584G], black bars to 
individuals with the *2[-1584C]-allele. 
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Figure 5: 



promoter polymorphism. ^^ZZ was calculated - a 
detemi ned and mean ± S ge no.ype (« 

individuals (0-3 genes) w,th homozyg ^ w ^ 
1584 CC. -w,-) or a. leas, one m - gene copy . 

a nd accede for — ; -P^O.OOd (Hes t ). 
Statistical significance: P=0.026. 

a . CYP2D6 protein and in vivo drug 
relationship between ° typ e S , in vo.ving the -1 584 C/G 

oxidation phenotype and 9 g content „ 

0 ,er mutation. Microsomal CYP2 P ^ ^ ^ 

• sp arteine oxidation by hatched ba ^* ^ ^ 

individuals in each group * .nd.cate ^ ^ ^ ^ (? , 

expression between genotypes ^ ^ ^ ^ 



(P < 0.001, t-test) 
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Example 1 f . . technique s from human blood samples 

Genomic samples, isolated by s^ard e *J n „ a „ , ega ,, ethical and 

we re obtained from healthy — Blo od samples from >50 

medio, firemen, o, - ^ y 0 ° n exch ange chromatography methods 
individuals were ob«a,ned and processed by 



(Qiagen) to isolate DNA 
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1. Description of hiethods: . ' ■ 

DNA samples and PCR conditions : 

Leucocyte DNA from Caucasian individuals vyas isolated from blood samples 
by standard methods. /Ml indiciduals included in this study had been previously 
phenotyped with sparteine and genotyped for the CYP2D6-polymorphism 
using' published methods (Stuven et al., 1996; Griese et al., 1998). To 
investigate the promoter region of the CYP2D6 gene, genomic DNA was 
amplified using a pair of primers upf14 and upr1669, designed to specifically 
amplify a 1656 bp fragment which contains almost the entire known 5'-f tanking 
sequence (Figure 1, Table 1). Aliquots of each PCR product were subjected to 
agarose gel electrophoresis to ensure proper amplification. , 
Amplifications were done in a 50 pi volume containing primers (0.4 pM), dNTP 
(200 pM), -100 ng of genomic DNA and the Expand High Fidelity Polymerase 
system (Boehringer Mannheim). Following 2 min heating at 95°C, thermal 
cycling of 15 s at 95°C, 30 s at 61 °C and 2 min at 72°C was performed for 33 
cycles and 7 min at 72°C for 1 cycle on a PTC-200 thermal cycler (MJ 
Research). The *2-alIele was also specifically amplified using primer 10B 
instead of upr1669, which was designed within a '^-specific sequence in intron 
1 (Johansson et al. 1993). In this case, amplification resulted in a -1.9 kb DNA 
fragment, as expected, from all DNA samples with a *2-genotype. 
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2. Description of results; r 

A total of 8 mutations were detected in the upstream region of the CYP2D6 
gene (Table 2). 

* ' • ' ' 

Table 2: Single nucleotide polymorphisms (SNP) in the CYP2D6 promoter 



SNP 1 


mutant alleles 2 


N 3 


frequency 4 


function 


-1584 C -> G 


70 % of *2 


>30 


- 20 % 


increased activity 


-1426 C -> T 5 


*4, *10 


>30 


- 20 % 


neutral 


-1235 A G 5 


*2, *4, *10 


>30 


- 50 % 


neutral 


-1000 G -> A 5 


*4, MO 


>30 


20-% 


neutral 


-740 C -» T 


*2 


>30 


- 30 % 


unknown 


-680 G -> A 


*2 


>30 


- 30 % 


unknown 


- 365 G -» A 


*1 


1 


rare 


unknown 


- 322 T -» C 


*2 


1 


rare 


unknown 



1 Base numbering according to the Human Cytochrome P450 (CYP) Allele Nomenclature 
(wild-type sequence as published by Kimura et aL, 1989). Totally more than 60 individuals 
(genotypes comprising alleles *1, *2, M, *5, *9, *1 0) were completely sequenced in their 
CYP2D6 S'-flanking sequence; a compilation of results is presented. 

2 Alleles with mutated sequence as indicated; alleles not mentioned had wild-type sequence. 

3 Approximate number of alleles observed with mutant sequence. 

4 Estimated frequencies for the whole population. 

5 First described for Chinese CYP2D locus (Johansson et ah, 1994). 

Comparison of their linkage patterns in individuals with different CYP2D6 
genotypes revealed that some of these mutations occur in a number of 
different alleles whereas others seem to be associated rather specifically with 
one particular known allele (Table 2). 

A novel C to G mutation found in 70% of the sequenced *2 alleles at -1584 bp 
relative to the initiation codon (Figure 1) was found to be strongly associated 
with lower metabolic ratios (i.e. higher enzyme activity in vivo). In a family 
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, n that the r_ 15 84G] allele segregates with tow MRs 

sets ;r=r.:r u». - • - «- 

2)- rvP2D6-2 / -0 CO indicating any of the 

O, 39 individuals with genotype CYP2D6 2^ ^ ^ ^ ^ ^ 

analyzed nonfunctional alleles 3. , ' ^ ' ared l0 2 . 3 3 for 

— a,s with the -,«0 ■^^^iy-i. ' 

* - 2t - 1584C1 ? U " ed in ta * 2 lee functionally neutra, mutations 
O, tneother mutations descnbe fa* 2. ^ a ^ 

we ,e previously decribe ,n the CYP^ ^ ^ _ 
individual (Johansson e, al 19 . ^ ^ ^ ^ ^ 

specifically associated with all 2 alleles 
mutations were observed (Table 2). • 
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3. Significance of the findings of the invention: 
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The strong association of the common C to G mutation at - 1584 bp with 
increased enzyme activity significantly improves the correlation between 
genotype and phenotype in the CYP2D6 polymorphism. In particular, this 
discovery is a strong indication that not only the PM phenotype is genetically 
inherited but also ths sub-phenotype characterized, by low enzyme activity. 
Specifically, testing for the mutation at -1584 bp will allow to identify a large 
fraction of the "intermediate metabolizers". The analyses show that over 60 % 
of the IMs have the *2 / *0 genotype (*0 stands for any nonfunctional allele, i.e. 
*3, *4, *5, *6, *7, *8 and others). However, this genotype is also common 
among normal extensive metabolizers and therefore by itself does not allow to 
predict the IM phenotype. The presence of the wild-type sequence (C) at 
position - 1584 bp is a marker for low activity of the *2 / *0 genotype, whereas 
presence of the mutation (G) is a marker for high activity. Detection of C or G 
at position -1584 bp in conjunction with identification of the *2 I *0 genotype will 
therefore allow to make a quantitative prediction on the in vivo drug 
metabolism capacity. 

About 10 % of the population are phenotypically intermediate metabolizers 
(Griese et al., 1998). It has been shown that these individuals have a 
dramatically reduced capacity for clearance of CYP2D6-substrates which is 
almost as low as that of poor metabolizers. It can be assumed, therefore, that 
normal doses of drugs that are affected by the CYP2D6 polymorphisms will 
lead to adverse side effects or therapeutic failure in IMs to an extent 
comparable to that of PMs. In addition to debrisoquine and sparteine, many 
other drugs are inefficiently metabolized in PM subjects, including 
antiarrhythmics, beta adrenergic receptor antagonists, antidepressants, 
neuroleptics, opioids, amphetamines, and others (Eichelbaum and Gross, 
1990; Meyer and Zanger, 1997). 
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Example 2 t , r ■ 

CYP2D6 was quantitated immunologically and enzymatically in liver biopsies from 
76 individuals with known sparteine oxidation phenotype. All important known alleles 
including the -1584 C/G promoter polymorphism were determined. 

1 . Description of methods': 

PMiPnts and. Liver Samples . Liver tissue was obtained as wedge biopsy 
specimens from patients undergoing cholecystectomy between 1983 and 1986 
and stored at -SOX. All patients included here had been phenotyped with 
respect to their sparteine metabolizer phenotype before laparotomy 
(Osikowska-Evers et al.; 1987). 

i 

r.yppnfi Genotvpinq . CYP2D6 alleles were assigned based on the 
determination of the appropriate key mutations using established PCR assays 
for alleles *2, *3, *4, *5, *6, -7, *8, *9, and MO (Stiiven et al.. 1996; Griese et 
al., 1998). The C/G mutation was' determined using a novel real-time PCR 
method (Zanger et al., 2001). 

Pr oration of D "* anr * "f ■ i** Microsomes. Genomic DNA was isolated from 
a fraction of liver tissue using the QIAamp Tissue Kit (Qiagen, Hilden, 
Germany). Microsomes were prepared by standard procedures (Zanger et al., 
1988b). 

Ouantition of CYP2D6 Prote in in I iver Microsomes. The monoclonal antibody, 
Mab 114 (Zanger et al., 1988a) was used for quantitation of CYP2D6 in 
microsomal fractions by immunoblotting. Bound antibody was detected with 
the ECL Western Blot Detection System (Amersham Pharmacia Biotech, 
Freiburg, Germany). Luminescence was analyzed by autoradiography and 
densitometrical quantitation using an optical scanner (Hirschmann. Neuried, 
Germany) (Zanger et al., 2001). 
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Determination of Enzyme Activity . As a specific in vitro enzyme assay for 
CYP2D6, cumene hydroperoxide-mediated bufuralol V-hydroxylation was 
measured. Assay conditions were similar as described before (Zanger et al., 
1988b). 

Statistical Methods . Data were analyzed by Kruskal-Wallis non-parametric 
analysis of variance to establish an overall difference between genotype or 
phenotype groups. The Student's t-test or the Mann-Whitney U-test was used 
for' pair comparisons, depending on whether the data sets were normally 
distributed or not, which was tested by the method of Kolmogorov and 
Smirnov. Means of data are represented with standard deviations (SD), 
medians with minima;! and maximal values observed, and, where indicated, the 
lower and upper 95 % confidence intervals (CI) are .given. A P-value of 0.05 or 
less was considered as significant (n.s., not significant). Statistical calculations 
were performed using the software GraphPad Instat 3.00 (Graph Pad Inc, San 
Diego, CA). 

2. Description of the results 

Analysis of the - C/G Promoter Polymorphism . The mutant promoter type G 
was present in 37 of 152 alleles, corresponding to an overall frequency of 
24.3 %. It was strongly linked to the *2 allele and only detected once in a 
sample (*1 /*1) that lacked a *2-allele. Irrespective of the genotype or the 
number of functional alleles, individuals with -1584 C/C promoter type 
expressed on average less than half CYP2D6 protein (5.5 ± 3.9 pmol/mg, CI 
4.2-6.8, 5 poor metabolizers not included) as compared to individuals with 
-1584 C/G or G/G genotypes (10.9 ± 7.1 pmol/mg, CI 8.4-13.3, P = 0.001, li- 
test). Similar differences were observed between groups with one and two 
functional alleles (Fig. 4). 

CYP2D6 Expression and Phenotype in Relation to Genotype . By taking the 
-1584 C/G polymorphism into consideration, a total of 19 genotypes could be 
distinguished in this population sample. To simplify analysis, genotypes 
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analysis revealed that the lao* w 

wl th higher protein expression and function. 

•x- ♦ ' Hiffprence was found between the 
- *~ - t «- £ ^ ~:-0. due to , h e ahsence o, 
heterozygous genotypes 2P3] / expression was 3.1- 

con.ound-.ng .unc-ionai .a.ieies. The : dfle ence p ^ 
(oW (7 , ± 4.4 pmoVmg, C. 4.8*. ^ ^ ^ ^ < 0JW , t . 

.specuvety; P = 0.002, . sp ec«, predictor o. *. M 

test) (Rg . 5) . Moreover^ yp ^ ^ populafcn sampte 

phenotype and accounted .or four o. ^ MRS va , ues 

< 1 - ~?£ZST*Z enougrt to he even signi-ican, on 
-1 /*2[C] (Fig. 4; P« 0.026. t-test). 
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Table 3: Phenotypic and genotypic properties pf individuals with ultrarapid 
(UM) and intermediate (IM) metabolizer phenotype. 



individual # , MR CYP2D6 - 1 584 bp r5^6~ 
(sparteine) Genotype Genotype ( p mo |/ rog y 

Ultrarapid Metabolizers 



24 


0.07' 


*1 / *2x2 


CG 


38 


0.15 


*2/*2 


GG 


58 


0.17 


*1 1*2 


CG 


54 


0.19 


*M*2 


CG 



24,4 
17,9 
34,4 
18,3 



Intermediate Metabolizers 



30 


1,26 


*1 /*4 


CC 


7,94 


21 


1,90 


*6/*10 


CC 


0,81 


64 


2,08 


*2/*4 


CC 


2,48 


66 


2,17 


*2/*4 


CC 


2,87 


75 


3,03 


*2/*4 


CC 


0,25 


72 


4,13 


*2/*4 


CC 


3,60 


69 


6,46 


*1 /*1 


CC 


0,50 



Microsomal CYP2D6 protein content as determined by monoclonal antibody Mab 1 1 



4. 



In the lower MRS range (high activity), there was a striking overrepresentation 
of the -1584 G promoter type. Up to a MRS of 0.37, all *2-alleles (n = 17) were 
of the -1584 G type, whereas it was not found among individuals with the IM 
phenotype. Among individuals with UM phenotype, five of eight alleles of the 
four UM individuals carried the -1584 G mutation. 

3. Significance of the data 

These data demonstrated significantly increased protein expression and 
function in conjunction with the -1584 G promoter type and confirmed the 
significance of the -1584 C/G promoter polymorphism for CYP2D6 protein 
expression and the resulting in vivo phenotype. They are in agreement with the 
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(Raimundo et al., 2000). 
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Claims 

1. A polynucleotide comprising a polynucleotide selected from the group 

consisting of: , 

(a) a molecular variant polynucleotide having the nucleic acid sequence of 
SEQ ID NO: 1 , wherein at nucleotide position corresponding to , 
nucleotide position -1 584 of the CYP2D6 promotor as shown in Figure 

(b) a mo.ecu.ar variant po.ynucleotide capab.e of hybridizing to the 
CYP2D6 promotor as shown in Figure 1, wherein said po.ynuc.eot.de 
is having at a position corresponding to position -1584 of the CYP2D6 
promoter as shown in Figure 1 at '.east one nucleotide delet.on, 
addition and/or substitution; and 

( c) a molecular variant polynucleotide capab.e of hybridizing to the 
CYP2D6 promoter as shown in Figure 1, wherein said po.ynucleot.de 
is having at a position corresponding to position -1584 of the CYP2D6 
promotor as shown in Figure 1 , a G. 

The polynucleotide of claim 1, wherein the nucleotide deletion, addition 
and/or substitution resul.(s) in altered expression o. the variant CYP2D6 gene 
compared to the corresponding wild type gene. 

A vector comprising the polynucleotide of claim 1 or 2. 

A host cell genetically engineered with the polynucleotide of claim 1 or 2 or 

the vector of claim 3. 

A method of diagnosing a disorder related to a reduced or enhanced capacity 
for clearance o. CYP2D6 substrates or susceptibility to such a d.sorder 
comprising determining the presence of a mutation in the CYP2D6 promoter 
in a sample from a subject. 
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6. The method of claim 5, wherein said substrate is selected from 
antiarrhythmics, beta adrenergic receptor antagonists, tricyclic 
antidepressants, selective serotonin reuptake inhibitors (SSRI), neuroleptics, 
opiates, anticancer agents or amphetamines. 

7. The method of claim 5 or 6 comprising PCR, ligase chain reaction, restriction 
digestion, direct sequencing, nucleic acid amplification techniques »or 
hybridization techniques. 

8. The method of any one of claims 5 to 7, further comprising administering to a 
subject a medicament to abolish or alleviate said disorder. 

9. Use of an oligo- or polynucleotide for the detection of a polynucleotide of 
claim 1 or 2 and/or for genotyping of individual CYP2D6 promoter alleles. 

10. The use of claim 9, wherein said polynucleotide is a polynucleotide of claim 1 
or 2. 

11. The use of claim 9, wherein said oligonucleotide is about 15 to 50 nucleotides 
in length and comprises the nucleotide sequence of any one of SEQ ID NOs: 
2 to 10 or a complementary sequence. 

12. A primer or probe consisting of an oligonucleotide as defined in claim 1 1 . 

13. A kit useful for carrying out a method of any one of claims 5 to 9 comprising 
oligonucleotides or polynucleotides capable of detecting the presence of a 
polynucleotide of claim 1 or 2, and optionally suitable means for detection. 

14. Use of an effective dose of a drug or prodrug for the preparation of a 
pharmaceutical composition for the treatment or prevention of a disorder of a 
subject comprising a polynucleotide of claim 1 or 2 in its genome. 
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<120> Polymorphisms in the human CYP2B6 gene promoter region and their use 
diagnostic and therapeutic applications 

<130> D 2760 PCT 
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<140> 
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<160> 10 

<170> Patentln Ver . 2.1 

<210> 1 

<211> 1669 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificial 
sequence . 

<400> 1 

gaattcaaga ccagcctgga caacttggaa gaaccsggtc tctacaaaaa atacaaaatt 60 
agctgggatt gggtgcggtg gctcatgcct ataatcccag cactttggga gcctgaggtg 120 
ggtggatcac ctgaagtcag gagttcaaga ctagcctggc caacatggtg aaaccctatc 180 
tctactgaaa atayaaaaag ctagacgtgg tggcacacac ctgtaatccc agctacttag 240 
gaggctgagg caggagaatt gcttgaagcc tagaggtgaa ggttgtagtg agccgagatt 300 
gcatcattgc acaatggagg ggagccacca gcctgggcaa caagaggaaa tctccgtctc 360 
caaaaaaaaa aaaaaaaaaa aaagrattag gctgggtggt gcctgtagtc ccagctactt 420 
gggaggcagg gggtccactt gatgtcgaga ctgcagtgag ccatgatcct gccactgcac 480 
tpcggcctgg gcaacagagt gagaccctgt ctaaagaaaa aaaaaataaa gcaacatatc 540 
ctgaacaaag gatcctccat aacgttccca ccagatttct aatcagaaac atggaggcca 600 
gaaagcagtg gaggaggacr accctcaggc agcccgggag gatgttgtca caggctgggg 660 
caagggcctt ccggctacca actgggagct ctgggaacag ccctgttgca aacaagaagc 720 
catagcccgg ccagagccca ggaatgtggg ctgggctggg agcagcctct ggacaggagt 780 
ggtcccatcc aggaaacctc cggcatggct gggaagtggg gtacttggtg ccgggtctgt 840 
atgtgtgtgt gactggtgtg tgtgagagag aatgtgtgcy ctaagtgtca gtgtgagtct 900 
gtgtatgtgt gaatattgtc tttgtgtggg tgattttctr cgtgtgtaat cgtgtccctg 960 
caagtgtgaa caagtggaca agtgtctggg agtggacaag agatctgtgc accatcaggt 1020 
gtgtgcatag cgtctgtgca tgtcaagagt gcaaggtgaa gtgaagggac caggcccatg 1080 
atgccactca tcatcaggag ctctaaggcc ccaggtaagt gccagtgaca gataagggtg 1140 
ctgaaggtca ctctggagtg ggcaggtggg ggtagggaaa gggcaaggcc atgttctgga 1200 
ggaggggttg tgactacatt agggtgtatg agcctagctg ggaggtggat ggccrggtcc 1260 
actgaaaccc tggttatccc agaaggcttt gcaggctyca ggagcttgga gtggggagag 1320 
Qgggtgactt ctccgaccag gcccctccac cggcctaccc tgggtaaggg cctggagcag 1380 
gaagcagggg caagaacctc tggagcagcc catacccgcc ctggcctgac tctgccactg 1440 
gcagcacagt caacacagca ggttcactca cagcagaggg caaaggccat catcagctcc 1500 
ctttataagg gaagggtcac gcgctcggtg tgctgagagt gtcctgcctg gtcctctgtg 1560 
cctggtgggg tgggggtgcc aggtgtgtcc agaggagccc atttggtagt gaggcaggta 1620 
tggggctaga agcactggtg cccctggccg tgatagtggc catcttcct 1669 
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application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Independent of the above reasoning, 
the claims also lack clarity (Article 6 PCT). An attempt is made to 
define the compound by reference to a result to be achieved. In addition, 
even the result to be achieved is considered to be undefined and unclear! 
Again, this lack of clarity in the present case is such as to render a 
meaningful search over the whole of the claimed scope impossible. 
Consequently, the search has not been carried out for this claim. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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